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News on Nootropics:
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N
right for y
ou?
By Diana Aboubakare

A

nimals exhibit cognition –
humans exhibit specialized
cognition.1 What makes us so special? One might theorize that the
human brain is constructed differently: do structural differences
separate us from other animals?
Human brains possess a prefrontal cortex whereas other animals
lack a brain area that resembles the
prefrontal cortex.2 Could it be our
big brains? While this argument
works for some animal model
comparisons, humans do not own
the title of having the largest brain.
The biggest known brain belongs
to sperm whales. In fact, the average human brain mass pales in
comparison to the brain mass of
other animals. Given this, some
have theorized that perhaps it is
our brain to body mass that makes

us unique, the graphic also mentions this idea. A more concrete
argument actually ties all of these
ideas together. Although neuron
counts vary between individuals,
we on average possess an astonishing number of neurons compared to other mammalian brains.
The brain of an African Bush Elephant weighs two times more than
the human brain but the human
brain has a whopping 16.3 billion
neurons while the brain of the elephant has 5.59 billion neurons.3
The neural networks exhibited in
human brains make our cognitive
abilities reach beyond all other animals and give us a unique complexity. Having such complex neural networks allows us to change
our preferences and gives us the
capability of processing massive

amounts of information which we
can further use for other applications.4 In fact, we use our cognitive abilities without even realizing
it: memory, attention, executive
tasks, perception, language, and
psychomotor functioning are all
processes that require higher cognitive areas.4 While there are clinical reasons for seeking out cognitive enhancers, individuals with
an average capacity of cognitive
performance experience societal
pressures and exaggerated standards that cause us to strive for
an altered, enhanced potential.
If you went onto your
smartphone, tablet, or computer and searched “how to improve
cognition”, approximately 28
million results are generated. You
might find articles that suggest ex-
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ercising, playing games and downloading apps that stimulate your
brain, or engaging in other intellectual activities. There are movies
that sensationalize being better
and smarter than we currently are.
They display catchphrases like:
“The average person uses 10% of
their brain capacity. Imagine what
she could do with 100%.” and
“Everything is possible when you
open your mind.” (Both of which
are not factual, more on this later.
But give yourself 10 brain points
if you can guess those movies.) We
are constantly searching for ways
to enhance our cognitive abilities.
Of the 28 million results, there
appear to be a few repeating buzzwords. One buzzword commonly
used amongst cognitive enhancement enthusiasts is nootropic: supplements that enhance cognition.4
The claim behind nootropics is
that they boost memory, focus,

Low Grade Cognitive
Optimizers
Tea
Caffeine
Energy Drinks
and motivation. However, cognitive optimizers come in many
other forms – some of which you
may already consume; for the purpose of this article, these different
forms will be categorized as highgrade cognitive optimizers and
low-grade cognitive optimizers.
Low-Grade Cognitive
Optimizers
Tea. The Tea Association of the
USA shared a statistic stating that
Americans consumed more than
3.8 billion gallons of tea in 2016;
over 158 million Americans are
consuming nootropics daily with-

High Grade Cognitive
Optimizers
Racetams
AlphaBrain ®
Modafinil
out realizing it!5 The dorsolateral
prefrontal cortex, an area within
the executive control center of the
brain, has been studied in regards
to activation caused by green tea
extract. This area is believed to be
involved in working memory and
cognitive processing.6 A neuroimaging study was completed while
participants performed a working
memory task after they were given 250 or 500 ml of a milk based
whey drink either with or without
the addition of green tea extract.
It was found that activation of
the dorsolateral prefrontal cortex increased when participants
consumed the concoctions with
green tea.7 This means that green
tea extract has a modulatory effect on the dorsolateral prefrontal cortex, facilitating memory.
Caffeine

By Knowing
Neurons - Knowingneurons.
com, CC BY
4.0, https://
commons.
wikimedia.org/w/
index.php?curid=54983232
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Many people believe that caffeine
helps get their day going, and for
some, it is an essential staple in
their daily routine. It is actually the
world’s most widely consumed psychoactive drug. Generally believed

“Coffee Break” by Alexandra is licensed
under CC0.
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to improve performance on simple
tasks, consumers use caffeine to
aid them in improving focus and
alertness. This logic is not unwarranted. In fact, research claims that
caffeine improves performance
on simple and complex attention
tasks that require executive control
networks suggesting that caffeine
does affect alertness by antagonizing adenosine receptors meaning
that caffeine works against the depressive effect of adenosine when
it binds to its receptor.8,9 Therefore, caffeine works as an attention
enhancer. However, there is also
evidence that causes one to refer
to the phrase “too much of a good
thing”. Caffeine in higher concentrations has been shown to have
anxiogenic affects: consuming too
much caffeine leads to feelings of
anxiety caused by a reduction of
oxygenated hemoglobin in the
prefrontal cortex.10 This being
said, there appears to be a way to
combat this and actually amplify the positive effects of caffeine.
Caffeine + Tea
To fully realize the potential of
caffeine, researchers suggest combining caffeine and tea to create
a synergistic affect. Tea is an anxiolytic, an anxiety inhibitor. Because of this characteristic of tea,
the anxiogenic effect of caffeine
is attenuated when taken in conjunction with tea. L-theanine, a
compound found in tea products,
combats the anxiety produced by
caffeine and actually helped to
improve reaction time during an
attention-switching task.11 This
makes sense given the implication that caffeine increases at-

Energy Drinks- Monster, Red Bull, and
Rockstar, CC BY 4.0, https://www.flickr.
com/photos/aukirk/8170825503

tention and alertness. With this
study, it was not the result of reaction times that was crucial, but
the accuracy expressed by the
participants during the task. Participants that were administered
l-theanine with caffeine experienced greater accuracy while those
that were given the tea alone had
lower accuracy during the tasks.11
Energy Drinks
Within the last 14 years, the worth
of the global energy drink market has risen from $3.8 billion to
$27.5 billion.12 They are trendy
and typically come in fun looking
cans. What could go wrong? The
three most popular energy drinks
consist of five (Red Bull), twenty-three (Monster), and twenty-two (Rockstar) ingredients, respectively. Not many consumers
are aware of the effects of these
ingredients. Shared ingredients
amongst popular brands are: l-theanine, glucose, ginseng, guarana,
tyrosine, gingko, theophylline,
flavanols, creatine, l-tryptophan,
St. John’s wort, and yohimbine.
While an individual can look at
the nutrition facts on a can and
recognize some of these ingredients, consumers blindly intake

energy drinks because of promised affects. Interestingly, of the
12 ingredients listed, research suggests that three of them: St. John’s
wort, yohimbine, and l-tryptophan are detrimental to mood and
performance.13 And this is just
what has been researched, fortunately, the remaining nine were
observed to be relatively beneficial to mood and performance.13
High-Grade Cognitive
Optimizers
History. This category of cognition
enhancers was initially used for
clinically treating cognitive deficits
such as those seen in patients with
Alzheimer’s, schizophrenia, stroke,
and ADHD.4 Pharmacological
enhancers, or synthetic stimulants,
were designed to improve the
brain functioning of individuals
that suffer from diminished brain
functioning. The advancements
made in cognitive enhancers for
the purpose of treating cognitive
deficits has led to the creation of
supplements and other synthetic
stimulants for improving cognition despite an observable lack

“Cerveau & Cognition” by Lorena
Biret is licensed by CC BY-SA 2.0.
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of deficits. Nootropics of this nature are colloquially referred to as
“smart drugs” and are typically taken by young and healthy patients.
Piracetam. A stimulant belonging
to the class of synthetic stimulants
known as Racetams, Piracetams
are said to enhance neuronal
function by increasing membrane
fluidity in the brain.14 Studies
of this drug date back to 1960;
these studies investigated the use
of Piracetam as a counteractive
measure to memory dysfunction
in depressed patients and as a
prophylaxis against delirium.15,16
Clinical studies of this drug were
done in children with dyslexia and
elderly individuals. Age plays a
strong role in overall cognitive decline. However, elderly individuals
that underwent a regular dosing
regimen of Piracetam also experienced positive affects reported
as “greatly improved” brain functioning. A possible explanation
for this is that dysfunctional mitochondria (mitochondria: which
we all know is the powerhouse of
the cell and creates energy) treated with Piracetam experienced a
nearly complete recovery in membrane potential. In other words,
Piracetam elicits an improvement
in the brain functioning of elderly individuals because of its ability
to stabilize and protect mitochondria.17 In a more specific application, children with dyslexia also
received Piracetam treatment. The
children were administered two
reading tests, the Gray Oral Reading Test and the Gilmore Oral
Reading Test. On these tests, they
exhibited an improvement in their
nonverbal skills, demonstrating
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heightened reading and comprehension abilities after 12 weeks
of treatment.18 While affects were
only seen after 12 weeks of treatment for children with dyslexia,
one study reported that “normal”
adults treated with Piracetam
showed a significant increase in
verbal learning after just 14 days.19
Modafinil. Although Piracetam indicated similar efficacy in
both young and old individuals,
Modafinil (commercially known
as Provigil) demonstrates a higher
efficacy in younger, healthy patients. This drug is similar in its
profile to methylphenidate, more
commonly known as Ritalin. The
“beauty” of Modafinil is that it
works like an amphetamine but
without the side effects.20 Participants that were administered
Modafinil reported feelings of being more alert, attentive, and energetic, demonstrating that the drug
exhibits a positive effect on neuropsychological task performance.20
The effects of Modafinil on wakefulness are so strong that one
study gave sleep-deprived doctors
the drug and tested their performance.21 The doctors were given
a placebo or 200mg of Modafinil
and then subjected to neuropsychological tests and a Minimally
Invasive Surgical Trainer Virtual
Reality Machine (MISTVRM)
that tested psychomotor performance. The researchers found that
despite being sleep-deprived, the
doctors that were given Modafinil worked more efficiently when
solving memory and planning
problems, exercised less impulsive
decision making, and were better
at redirecting their attention.21

AlphaBrain. Web. https://www.onnit.
com/academy/alpha-brain-nootropic-shows-statistical-significance-in-groundbreaking-clinical-trial/

The MISTVRM showed that their
psychomotor performance was
unaffected. Another occupation
that requires strict attention to
detail and wakefulness is pilots.
On Modafinil, pilots remained
awake for 40 hour periods while
maintaining full mental capacity
during simulated flight performances. The results of this study
demonstrated that after 25 hours
without sleep, the performance of
the pilots significantly improved
on a 100mg dose of the drug
with sustained brain activity.22
AlphaBrain®. Sixty-three individuals were orally administered
AlphaBrain® to investigate the
efficacy of this supplement. The
experiment was designed so that
volunteers were treatment naïve
(it was not revealed that they were
being given the supplement or a
placebo). After six weeks of taking
AlphaBrain®, the volunteers returned and took neuropsychological tests; their results were compared to the results of the initial
testing. The participants showed
markedly improved performance
in tasks that required delayed verbal recall and executive functioning.23 AlphaBrain® works through
the mechanism of increasing ace-
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tylcholine in the brain by provide
raw choline through alpha GPC
as well as provide acetylcholinesterase inhibitors (these inhibit the
degradation of acetylcholine).24
What do users think?
Many users who have experimented with synthetic nootropics
have shared their testimonies.
Piracetam. One user, an 18-yearold male weighing 196 pounds,
shared that he took 2.4g/day.25 He
reported that the best effects he experienced were: long term memory improvement, linguistic ability,
memory recall in a conversation,
and logic improvement. The user
also reports that “slight details
of sound and sight are noticed
more.” The only side effect he experienced was decreased focus.
Modafinil. This individual identified himself as an “enthusiastic amateur” experimenting with Modafinil.26 Highlights of his usage:
“The biggest effect is that it obliterates the need for sleep … For me, it
brings a sharp and clear awakeness
similar to a non-caffeine user having a large coffee, except the effect is
larger and there is no jitteriness or
agitation.”
He also shared negative aspects of
the drug:
“I really lose track of time, and have
to set alarms. I will look around
and it will be 5AM, and 8PM
was not that long ago” and “I have
had bad experiences when taking
Modafinil in a particularly bad

mood. If I was ruminating…taking
Modafinil made me get deeper into
the rut and accomplish nothing.”
Another Modafinil user says he
discovered the drug through an
underground entrepreneur’s forum and was so convinced that he
purchased it online immediately
after.27 He writes how his focus
on Modafinil was “[…] breathtaking. It is like being on a train,
going through a tunnel. There
is no way to go but forward and
there are no distractions.” He further shares that he often goes until
5pm without eating while on the
drug. The testimonial concludes
with his experience post-Modafinil: “there are no nasty side effects, there is just back to normal.”
This testimony for Modafinil
comes from a college student.38
The user created two simple lists,
a pros list and a cons list. His pros:
1) “you can concentrate for hours
and get [a] lot of work done, and
remember it all afterwards”, 2) “it
helps you wake up early”, and 3)
“quite subtle: this is not an overwhelming experience”.
His cons:
1) “makes you unsociable”, 2) “you

can become too focused” and so you
must “be careful when crossing the
road”, 3) “your mood tends to swing
a little bit up and down while you
are on it”, and 4) “lots of trips to
the loo”.
AlphaBrain®. One user shared a
review of after being on the supplement for a month. [29] He
shares his experience as being “remarkable” and that the drug had
a positive effect on his disposition.
A highlight of his review: “turned
my daily activities from an almost
catatonic and quite semi-depressive state into much the opposite”.
One user did not share such a glowing review.30 They shared that they
used an entire bottle of the supplement “….and nothing. [I] did not
feel even the slightest bit different”.
So What?
Per the U.S. Food and Drug Administration, Piracetam has not
been approved for medical use
nor is it permitted to be sold as
a dietary supplement.31 Modafinil is a Schedule IV Controlled
Substance; according to the Drug
Enforcement
Administration,
Schedule IV drugs have a low potential for abuse and a low risk of
dependence.32 The current med-

The popularity of Modafinil
has skyrocketed for recreational use, even being cited
by CNN as “perfection in a
pill”.
“Perfection in a Pill”. Web. Youtube Screengrab. https://i.ytimg.com/vi/ZaZp6XfqYf8/hqdefault.jpg
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ical application for Modafinil is
treating patients with multiple
sclerosis. Modafinil can easily be
found online for purchase even
though Schedule IV drugs require
prescriptions. The popularity of
Modafinil has skyrocketed for
recreational use, even being cited
by CNN as “perfection in a pill”.
Natural nootropics belong to the
low-grade cognitive optimizers
while the high-grade cognitive optimizers are synthetics. The availability of these synthetic supplements is concerning. AlphaBrain®
boasts clinical trial results; other
supplements are not regulated
and can be sold without any verification or certification. General consumers can go online and
purchase anything. Some online
vendors make claims of being certified and state that their product
improves athletic performance as
well as the classic cognitive improvement claims of nootropics.
Many consumers believe the labels displayed on the bottles (or
in some cases, bags). You may
think “what is the harm?” when
it comes to self-prescribing and
purchasing synthetic stimulants,
but they as the user testimonies
suggest, there are pros and cons.
Conclusion
While these supplements should
be taken at your own risk, there
appears to be more to gain from
experimenting with high-grade
cognitive optimizers than fear the
risks involved. Because the risk of
dependence is low for these substances, the question is less of a
“why not?” but more of a “why?”.
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If one is already performing at a
level that is above being deemed
deficient, then for what purpose
does an individual need to take
cognitive enhancing supplements?
Humans already possess highly
complex neural networks that give
us a specialized cognitive system.
In a sense, it almost seems as if you
are cheating yourself of a character-building experience necessary
for bettering society. If we truly used only 10% of our brains,
perhaps I might understand conceding to these high-grade cognitive optimizers. The only reason
one might identify with this and
take this myth as truth is because
we see our own shortcomings
and think “I could be so much
better…if only I could use all of
my brain.” In fact, neuroimaging
studies have demonstrated that
brain areas are continuously active
over a 24-hour period.33 In conclusion, I would like to add one
last personal anecdote. In completing research on this topic, I
found myself wanting to experience the effects of these cognitive
optimizers (Modafinil, right?!) but
had I not written this organically,
I would have cheated myself out of
the opportunity of learning that I
can put together 2,832 words (up
until this point) into a relatively
cohesive article on a plane from
California to Ohio. Without any
cognitive optimizers. So yes, although my cognition does experience occasional lapses, I accept
my shortcomings and I feel more
accomplished in writing this article than I might have if I had used
a high-grade cognitive optimizer.
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